Synergic antitumor effect of SKLB1002 and local hyperthermia in 4T1 and CT26.
A de novo VEGFR2-inhibited compound SKLB1002 which is independently developed in our laboratory has been described for antiangiogenesis and displays a potent antitumor activity in vivo and in vitro. In the present investigation, we aim to prove that combination therapy of SKLB1002 with hyperthermia plays a synergy as an antitumor agent in solid tumor. In this study, we analyzed their synergetic inhibitory action on human umbilical vein endothelial cells (HUVEC), murine mammary cancer 4T1, murine colon carcinoma CT26 in vitro. Multiply-table tournament was performed to detect cell proliferation in vitro. 4T1 implantation and CT26 implantation in BALB/c mice were used to examine the activity of combination therapy of SKLB1002 with hyperthermia in vivo. Vascular density was determined by CD31 immunohistochemistry. TUNEL was used to measure apoptosis in tumor tissue. Metastasis assay was investigated via measurement of pulmonary metastasis nodules under the microscope. Potential toxicity of combination therapy was observed by histologic analysis of main organs stained with H&E. In vitro, the combination therapy significantly inhibited cell proliferation of HUVEC, 4T1 and CT26. In vivo, 4T1 and CT26 model experiments showed that combination therapy remarkably inhibited tumor growth and prolonged life span. When compared with controls, combination therapy reached 61 % inhibition index of tumor growth against CT26 and 51 % against 4T1. Moreover, it reduced angiogenesis and increased tumor apoptosis and necrosis. It was further found that combination therapy could efficiently prevent tumor from metastasizing to lung. Importantly, it had no toxicity to main organs including heart, liver, spleen, lung and kidney. Combination treatment has been proved to be a novel and strong strategy in clinical antitumor therapy. Our findings suggest that the combination therapy of SKLB1002 with hyperthermia has a synergistic antiangiogenesis, anticancer and promotion of apoptosis efficacy compared with controls. These findings could pave a new way in clinical tumor therapy.